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In commctkn with our interest in 2-bctcrobicy- 
clo[3.2.l)octa-3, 6dieucs as neutral bishomo+n+2) I- 
CkctNm systems,’ we have synuksiscd a variety of these 
dkncs and the corresponding dihydro-and tctrahydro- 
derivatives. 

In the oxygen s&s, 2~~~~13.2.1~3, 6. 
dime(l) is well ltnown’ and has been shown to exist in 
cquiliirium with c&o~formyIbicycbP. 1 .Olhex-2cae 
(2 X=0) through a Cow llzmagcmcat.2 l-be rchd 
monocue, 2-oxabicycb[3.2.lkct-3-cne has also ban 
prepan&’ In the axa-scries, 2-axabicyck$3.2l)octa-3, 
bdiencs (3) stlbstitutul with an ekctron-withdrawIng 
group on nim are well-known and stabk and them 
has been no evidence reported for these being in a@& 
brium with the imine Cope rearrrmecd products (2, 
X=NR). The lirst task in prep&g compounds for our 
study of homocoajugative effects was to prepare the 
reduced derivatives of these compounds. 

N-P~yk~honyl-2-~~cbt3.2.1~-3, 6dknc 
(3, R-so2ph) was preparal by the method of 0ehlsch. 
lager and Zalhow’ and had the expected spccbal charac- 
tctistics although spin mling expWimaltst caused 
ustonvisetheo~~assignmnts’toHcendH,inthis 
compound and, by inference, to other 2-heterobicy- 
cloI3.2.ljocta-3,6dieacs. 

When N-phenyls~~ny~2~kycbD.Z.lkcta-3, & 
~c~(3,R~b)~~~~~~~ 
tetrah~drof=a a msior prodoct, GJruN0Is WOI 
isolatal.Thishada’HNMRsp&rumcompatibkwith 
assignment of the structure as N-phenyknIpbonyI-&do- 
6-arninometbylbkyc~o[31.I~bex-2~ (4). The spectrum 
was complicated by protons H7 beiiq dimcrcotopic and 
~~~~of~~xsy~~t~~ 
simplitkd by prcpamtkn of (7R!$ P-%&N&en- 
zmes~~ayrmdo~~~~y~~yc~3.21~~-2- 
enebynductionofthediene3RISOSbwithLiAID*In 
the ‘H NMR spectrum of this compound the protons H7 
appcaredasaaofdoublets.Thestructum4suggcs&d 
fortbe~rcductbnproductwaslIuallycongrmalbyan . 
ummbwma synthesis from tk brown’ arboxylic acid 
(5, R=0H). This was converted to the au&k (S, R=N&) 
and thence reduced and treated with phcnykulphonyl 

chlorkk to yield the sulphonamidt (4) identical in alI 
respects with the product of LiA& reduction of the 
sulphonamidc (3, R=SOJ’h). 

AIthtmgh there was no spectral evidence for the co- 
existence of tbc su@onami& (3, R=S&Ph) with its 
Cope rcarmqemcnt product (2, X=NsoIPh), it is evident 
that the product 4 of LAH reduction must have dwivcd 
from the imine tautomcr (2, X=NSO$h). When the 
cnuk product from this reduction was ninvcstigated, the 
‘H NMR spectrum was consistent with its b&g 
comprised of a mixture of the sulpbonan& (4) and 
2-axabkycloI3.2.1joct&nc& R=H). This latter 
compound was a potentklIy us&I synthon for the series 
of A‘-monocncs (6) and so it was of interest to optimisc 
its ykld. The cope reWW@mM leading to the 
sulphonamuk (4) was lihely to be preferred at higher 
Mtpcmm~ and so the reduction of N-phenylsulphonyl- 
~2-axabicycloI3.2.lkcta-3, 6dkne (3, RePh) with 
LAH was comluctal at room tempaptan. Under these 
conditiont a guod yield of 2~yc~3.2.l~t~ne 
&R-fl)wasobGuedandthiscouldbcconvcrtcdtothc 
m (i, R=WtPh), C&rNO#. on treatment 
with phcnyls&huaYl chloride and base. ‘Ihe structme 
was co&mal by extensive &cot@ng expaimentst and 
Walytic raluctkn gave N-phcnylsulphonyl-2-axabicy- 
clt$3.2.lJoctane @* R=sWh) kkntical in all tc!qects 
with an authentic sampk? The final men&&r o&the 
pben~lsulphoarrmde auk, N-phcuylsnlphonyI-2+x&i- 
cycW.2lkct-3+ne (8,. R=SOzPh) was prepared by 
selective ruhktkn of the less ekctton-rich ok611 in the 
dkne (3, R=SO#h) by d&&k. Reduction of tbc 3-cne 
(r, R=!ICWh) with IiAIH, ykhkd the amine (7, R=H) 
which could be converted to the snIplmnami& (7, 
R=!iWh) hkntical in all respects to an authnatic 

sampk.‘ We had now prepared the dkne (3. R=sQIPh) 
and all of its possibk rcductkn products. ‘H NMR 
spectrawen?sqrecianyrichindatailanddccoupling 
cxmrat sllbwcd as&umlt of chemical shifts with 
certainty, an lmportrnt point in our subscquant analysis 
of possibk homoconjqptive effects.’ 

N~~Y-~~c~~~I~~-~, ti&nc (3, 
R4JfMW7 was prqarud from the hnown‘ niuik (3, 
RICN)ottWabtkntwithmethanollcbase,orbyhcating 
the hnown” trkyclic urcthana (9) iu methanol to obtain 
the dknc (3. R-CoiEt) followed by transest&kation. 
The ‘H NMR spectral chemical shift assigmncntswerc in 
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line with values for the s@honnm& (3, R-SOJ’h).t 
selective reduction of the less electron-rich okfin in the 
diene (3, R=GQzMe) nAiIy gave the h (8, 
R=CChMe). The ‘H NMR spectmm of this compound 
was very rich in detailt and it was evident that 
geomtricalisomerismduetore3trictairotationoftlK? 
orethanec-Nbondwasacomplic&gfeatme.Thiawas 
removed in the specbum at +6V and extensive decoup 
lingexperimentatallowedeMalm&siaofthesp&Nm. 
N - Carbomethoxy - 2 - azshicyckQ.21Joct - 6 - eae (6, 
R=coIMe) was obt&ed by reaction of the amine (6. 
R=H) with methyl chloroformate and the fully suwated 
N - carbometboxy - 2 - arabicy& - [U.lloctane (7. 
R=Co+Me) was obtained from either the Diane (3, 
R=COzMe) or the 3-ene (8, R=CO#e) by cataly& 
EdUCtiOlL 

Having prepared two complete series of aza- 
compolmQ with electIon-witbdrawillg gnxlp8 on 
llitrogen,itwasofinten?attoprepareeithcxtheparent 
series (3.6.7 and 8, R=H), or N&yhtal d&vat&s of 
thisparentseri4?s,aincetbenAtantdienul(3)woIddbe 
expectedtobemaChmoretikelytoshowcQnjag4tive 
effectainvdvingthelonepairiftbeck4&onwitbdrawhtg 
group were not present. In the puent 8&a we had 
alreadypreparalthc6-ene(~,zwI)byLAHr&ctioa 
of the sm (3, R-h). ” %ene” (r, R=H) 
hi3dbCCllpO&Uhkd”~~iD-illtbersductive 

amination of 2-cx0chbrooorbonane (10) althoqth it was 
felt to exist as the imine (11). To verify this unprovea 
postulate” we syn&esed the imine (11) from the 
known” aldehyde (l2, X=0, R=H) by conv& to the 
ketal (l3, XazCHzO, R=H), red&ion to the dihy- 
droderivative (l3) and removal of the pro&ct& lrop~s 
with coacotitant cycl&ion. The product was aa 
expectal,fairIyunstabkbutthespec@alc- 
wereinku?pingwithitsformu&nlastheimine(11). 
Further, r&lctioIl with sodium borohydride grve the 
amine, (7, R-H) which could be cuuv&ai to the 
sulphonamide(7,R&M’h),ida&alinaUrespu%with 
an authentic sampk? 

since the imiDe (11) bsd ba?n formai ratba tlnn the 
enamine(&R=H).itwasofietcresttopreparethedkne 
(3,R=H)tosecwhetherinfactthepnreace OftheW 
wolddcau.lethisc&poundtoexistasthe3,~0r 
whetheritwouldtaketbcformofthcalMoUive2, 
6dkne. The diene (3, R=H) was mule by addSon of 
ammonia to a sohltioo of the akkhyde ((2, XIo)=(l)) at 

NMRspectmmbottherewasaoabno@oncbuac- 
texscoftheenamine protonH,whichoaanrcdbe 
twectl 7 4.22 and tl.58 in the spectra of the diena (3, 
R=alky9.‘Inatexladoubbtwithcbemialshiftmoreiu 
keeping with the imine proton H, in Z-u&+ 
clo[3.21-2, w was pre+. The compound 
couldbeconvettaltotbesolphoarmde(3,R4OzPh)in 
smauyiekl.The- oftheimineformisin 
keqiiwithtbetIndiqpofAnutassbPandmightbe 
held to argue agaiust any excessive bomoconjugative 
stabi&&n in the dknes (3). 

t’HNMRapectnaddecu&qex&mmbaredekbalio 
fdliulbcexpl!hm~tcct&m. 

The reaction of the aIdehyde [2(X=O)z=l] with am- 
monia and amines seemed potentially useful for 
syntbcsia of the N-alkylated dienes (3). We bed pre 
viollaly shown” that reaction of the alddlyde (2 
(X4%=11 with excess of methylamine had kd to the 
~&KC isom#s (14AS), but, when one or two 
~o~~yiaminewacusa&aprodqctwith 

har@au& H NMR sp&rum of the ti (3, 
R=Me) was obtained. This compound was very unstabk 
aaddime&dreadilyatroomtempartruesothatbw 
~techoiqueswereempbyedtoobtainspMtra. 
The diepe (3, R=Me) was also prqued by two alter- 
native routes, either by rain&n of the ure&ane (3, 
R-CO&e) with LAH or by methyktioa of the Letal (l2, 
X-OCHzCHto, R=H) *to (l3, X4CHzCHz0, R=Me) 
followed by w and concomitant cyctiaation. 
Catalytic redo&on of the dime (3, R=Me) gave N- 
methyl-2-axabkyc~3.2ljoctane (7, R=Me) spectrally 
identical with an authentic sampk.‘ N-Methyl-2-a&i- 
cyck(3.2ljoct4ene (6, R=Me) was Drepsred by 
methy!ation of the “parent” compound (6, R-H) or by 
ra&tionoftheunthPe((.RIC&Ma)withIAH.Tbe 
bene (6, R=Me) was more atable than the dienc (3. 
R=Me) but it wan atill found advi&c to use low 
temperptare~~foritsisoktion.Rab&nofthe 
or&aae(&R-COzMe)withLAHafloniedtbefinal 
B of the N-methyl series, N-methyi-2+xabicy- 
ck(3lljoct--8, R=Me). This was a@ unstabk and 
dime&datroomtempua&resothatbw&mpeMue 
techuiques WQC empbyai iu its isoktion and h&ling. 

TbeNcthylandN_t_butyidieaer(3,RPEtmdR=Bu3 
rvlQd~b~noctioaoftbealdeby&[2,(X=0)~11 

rppropnrteaminc,arnlitwasobsc4vedthatthe 
sof& compounds in the series (3. R=aky9 

iDcr&Bg8iz.eoftbeaIkylsllb&Ent.It 
wasfwt&evidmtfromthe’HNMRspectra(seefor 

eqpilibrium[z(x=0)~1]cooldbeshiftaitowardsthe 
dk~ (1) by use of NMR qectral solvents of relatively 
bwdk.k&cconstantsuchasca&mtetrachbrideand 
use of this solveat was very effective in shifGn3 the 
l!&ib&miUtlEaZa-Ml’ks~tbediaK(3).ThC 
obrenrtion of the r&y @lib&m (2. x=NRx3, 
R=alkyf)i$e+ylsakswherewehsdexpectal 
bisbo~stab&tionoftbcdkne(3)tobe 
more apparent than in the dienes (3, Rrsosph or 
COzbIe), where the diaK! form was the only isomer 

The fully s&ted N-t-butyl-2-axabkyclo[3.2l)octane 
(7, R=BuP was prqared from the Diane (3, R-Bu’) by 
cat&credu&maadsepa&onoftbedesiredproduct 
from a product of &o&ion of the imiae form (2, 
X-NBUP bY pnppntive itc. 

!%ce mctioo of the aldAy& 12 (X+4 with 
antinuludprovedtobesuchan&ctivemethodof 
pre!pu&dkminthe axa-s&&anattauptwasmade 
to prepare 2-thkbky~3.2ll~ (19 by 
rcactbnoftheakkhyde[2(X-O~1lwithHzSandHCL. 
TheprodEt~f!ilisre&onhadspaMdatatinacami 
withtbebam&muusMEture(l7,R=H)anditundd 
kudyhtaitoatlhcdte(~~R-COMe).Tberac- 
tion pmval cona!atratio~C siace at hi&z 
conmtmfions of aldehyde a compound with data 
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cmsistcnt with the stntcturc 18 was obtained. At this 
stage in our work, FujiMwa” Eportai synthesis of 2- 
thiabicyclot3.2llocta-f6dicnc (16) and we were 8ble to 
uschislnethod”tuprcparctllisdiencluldthcc0r- 
resp0ndin.g salphone and sulphoxidc. 2--y- 
clo[3.2.11oct-3ule (lY) was prepared from the dicnc (16) 
by selective &uctiua of the A‘&finic bond witb di- 
hide, and the fully saturated 2-thiabicyc~3.2.1] 
(28) was obtained from the known’ dial (21)’ in bw yield 
by conversion to the dibromide and reach with sodium 
SUlphi&.Thi8hthTCOlUpOUdWElSidenticalWith~ 

authentic sample obtaiocd from Iranian kerosinc oil.“ 
Wchfivenowprcparcdakrgeva&yof2-&tanbi- 

cycb[3.2.l)octa-3,6dknes and their reduced &hativca 
with a view to studyiog possibk bisbomoconjugative 
effects itl thi8 system. lhra ShVhg tht the a@hium 
between the 3, 6dkoe (3, R=H) and the isomeric 2, 
Gdkne favours the latter isomer, and that the cquili- 
brium~2iathe~serieshPsmoreoftbe~efonn2 
as the substitucnt on Gtrogcn becomes kas ekctron- 
withdrawingwoukin0t8cemtosuggc3ttlmtthrcisany 
special bisbomoconjugative stabhth in the oitroga~ 
s&s (3). 

-AL 
M.pa.wmdcta&dwitl~rKolkrhotaEyc~IR 

spcctm were fccordod uablg a Pdia Elmer 237 iasbuawt. 
NMRspcctnwererscotdedat!&sscxuaiqVxrixnHAlOOor 
Palrin Elmer R32 in&uma& rad xt P.C.M.U.. Hxrwell II& 
variMxDdPatinEhmr220MHzunchim.Mxsalptcerwsrc 
obmincd using Hitachi RMU6, hE.lM.S.9. or A.E.LM.S. 30 
instnunznts by Mr. A. Greenway. Gk vu pafonned by Mr. C. 
SimpSXl8MJhiSrtrlllUingPyAJlliCMIlO4Millt~with 
rIbwntcof110mlmin-‘Nz.Tlcvrcpertotmsd~L(ack 
Kieselgcl GF7.54 in 0.2smm lxyerx for xnxly&A work xnd 
0.75 mm lxycrs for prqmr&e work. We tlmnk Mr. and Mn. A. 
G. otney for m&xl&a. 

N - I’hmyhfpkwyf - 2 - az&cydo[3fl]uct~ - 3.6 -d&se (3, 
R--SOSh) wxi pr&rcd by the method of Oehhchb@r and 
zallrow’ but ‘H NMR-xne&al xuimmentx’mnrevizedinthc 
light of dccouptiq ex&imcnts, -T (CDCl,) 21-2.6 (SH. m, 
mmxticx), 3.74 (III. dxd, J,_, 7JHz, J,, MHz, H, wbkh on 
irradhtionofHI,rS31,cdhpoedtod.J7JHr),394(1H,dxd 
J,., 6Hz, Js, 2.5 Hz, H, whkh on imdLtion at H,, 7 7.36, 
colkpscd to d, J 6Hz). 4.76 (IH. 1, J 7.5 Hz, H,) 4.82 (lH, dxd, Jr, 
6Hz.J,.,33Hz,H,whichoaimdhtiartH,.~S27,~tod, 
I 6Hz). 5.27 (1H. brx, HI), 7.36 (l$.m. H3.8.28 (1H. m. Ilr. 
which simpl&d wmcwhxt 011 bndmtmn at H,, ~7.36). 8.68 (lH, 
d. Jr-l. 10 Hz, I&,). 

Reduction of N-pha1yfs1dphoayf-2-suab&b[32.l]octa-3, b 
dim (3, RaPh) witb LAH k IY#& tetmh*fmmn A 
~~of3,(R~h;lJI)iadryTHP~ml)rmddedtor 
rtiIredslMpe&mofLAH(4aIml)indryTHF(25lld)ovczr 
periodof2Omin.Thcmixturcwlahl!&datr&xforl4hr, 
c.ookd,xndthcexcasLAHwudatroyedbyamfolxdditkn 
ofMeOHandtbenwatex.Them&rewaa&zedaadtbc 
filtntewcuconcentntcdirrlwcMo.dilutaiwithw8terandcx. 
trxcted with CHCI,. The cxtr&x ~CXC dried (Na#Od & the 
wlvtatwunmovtd~wcvotoviddrYclbwoil(l.lJrlwhieb 

NMRlpWtttWtOtbC- sampk except thxt the 7 7.20 
and 7.47 &morp&z wue doubktx (J-7 Hz xnd 8 Hz nspcc- 
tiv~mdthcxbzorp&nxt~8.%msaquxrtct. 

and~uXur6a1&b&yclo(3.l.O]&cz-2-e~e (5. R=NHd The 

~~removaibwuoka~(S,R=Cl)~moiI.r~ 
1783 cm-’ (COCI). This was dissolved iau&ixtcly in dry ether 
(2Ollll)UdtbESOhlWMddCdtiOWlytOUlCetheral~bl(20~ 

thro*whkhrcontinwuastramofammonixwaapaxxcd. 
Ammoahwu~forlhrPftercompktioaoftbcrddition 
8ndtbemixtumwaantteXeduldthcpptw8s&dwithdryubl!z. 
TbecOUGK!d~~hUW~COllceDtratediRWCUOtoyIcld 

r~olidwhichwupuri&dby~b~~rt7Pand05mmHg, 
m.p. 11zIlc. (Folmd: m/c l23.06881, c&No IegIirca: 
lti.O6641), “S 33m (NH) xad 166scm-’ (&id& &DCu 
4.30 QH. m. oknnk.). 7.2a8.40 (5X comnkx). 

N-~~rsp~~~~~~~~b~~[3.1.0]~- 
2-&l). Tbc ami& 5. (R=NH*; 36Omg) wxa dissolved in dry 
uJsr(4ml)xndlddeddmpw&torttiIrcdrlupsnrionofLAH 
(3Sll& ill dry ether (2OmI) over 1Jmin. and &ling was 
aMinuzd for llhr at room temp. Excess LAH wxs destroyed 
bycucfuladdSonofMeOHandtbenwxtcrxndtbcmixturewxs 
ntbXed.TbcmtntewxsconcantntcdinMcMo,dihltcdwith 
watez and extractal with CHCI,. The exbactx were dried 
(Nx#o~andtle8olvcatw8arelwvedkwcvotoykldtbc 
UnilM u a y&w ail which decomposed 00 attemptal 

naleft~roomtempfo;5h;,po~ontoWHCI-~lOml)~ 
cxtrsMwithCHCl,.Tl~~extractxweredSzd(Na#O,)andtbc 
solvent was nmovrd in wcuo to yield I brown oil which wxz 
puritMbyprcpar&ctk(S&CHCi,)toykldrpurcscmi- 
aotid(1OOpy.44%)with&nticalIR,‘HNbfRandunasspectra 
to the sunpk of 4 obGcd by reduction of 3. (R-+&Ph) with 
LAHinrcfhlx&THF. 

2-Azub&y&[3.2.l~oct~cnc(6, R-H). The sulphonxmidc 3, 
_PL; Log in #)ud dry THFJ wan added dropwiac over 
4Omintorztirratsuap&onofLAH(6OOmg)indryTHF 
(UI ml) xnd ttirring was continued for 14 hr at room temp. Excess 
LAHwu&xtroyalbycuefuladditknofwxterandthcmixture 
wufihcrcdandthc&xtcextracedwithCHCl,.Thcextractx 
were dried (N&04) and the solvent wxs nmovcd in wcuo to 
~rYc~oil816mr.7296).Tbsproductanrpurifiedfintby 
~n~#rmdO.CLnrm-~~tbeabyprepuative~oh 
5ftS%rpiaobl’lbKOHrt10QtoyieldrLiquid(Pormd:mlr 
iO9.OW615. C,H,,N requira: 109.039145): ~3 32!JOcm-’ 
(NH); T (CIXI,) 3.89 (1H. dxd, J 6Hz xnd 3Hz. H,) 4X2 (IH, 
dxd, J 6Hz md 3Hz, H,), 628 (lH, brx. NH, exchangeabk in 
40). 6.35 (I H, brx. H,), ~.!XJ (1 H. dxd, J12Hz and 6H2, a~& 
H,), 7.22 (1H. txd, J 12Hz and 5Ifz, ao H& 7.40 (1H. bra HI), 
8.12 (1H. dxd. J 1OHz and 3Hx. HA. 8.29 (IH. dxd J 12Hz and 
6Hz,‘& H,); 8.44 (1H. d, J lOiiIx-i. S.ks (1H. br, endo H3. 

N-P~~lrrlp~~-2-4tclMcrclo(3.2.1]~~~ (6, R-h), 
Pbylu&honyl chkli& (128mg) wxs added to a sobl of 6, 
R-H;89ml)inWNdlH(6ml)IDdthc~olnwacrthTedItroom 
temp. for Ihr. The mixture wu extnctal with CHCI, and 
extracbwiZedricd(Na+Go~.TlkuAventwumnovalinMcno 
loykkJaaz5i+oM(144m&#%)whklloapre+aGvctk(si4; 
CHC&) pve a solid (64n& 22%) m.p. 9s949. Fuftlxr . . . 
pm&abonwueffcctcdby&iima&xt13~and7mmH~ 
i‘lrotmd: C. 63A; I& 6.1; N, 3.6%. C,,H,,Nw rcquircs: C. 626 
H. 6.0: N. S.6%). .dr 249 (M+). z (CDCU 222.49 (SH. m, 
x&mtica~ 4.0 (l& dxd, J 6Hz, &I 3i&. G-which coU&ed to 
~J,.6~oaimdhtioartH~r7~39~dd,J3H~on 
nradmh~ at H,, T 4.85). 4.85 (IH, dxd, J 6Hz uni 3H2, H, which 
cdhpoeli11,d.J6Hr.oaimdLtionxtH,,r536,mdto613Hz. 
on ir&a&m at rq. T 4.0), 5.36 (IH. m, H,). 6.41 (lH, dxd, J 
12Hz and 6Hz, ado Hb whkb colhpsd to d, J IWz. on 
~nrtaoH*.r8.U).7~(lH,~JlWz~~,rw, 
H,,wbkhcollx&tot,JIWr.oa~nxtado~s 
8.64). 7.39 (lR, bn, H,), 8.10 (1H. m, H,,. which cotkpsaJ to brd. 
J 12Ht,~imdttion~H~.r739),8~((1H,&dJ 12Hzxnd 
6Hz,croH,whkbcotkpxrdtod,J12Hz,on’ UT&&n of en& 
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H, et r 6.41), 8.39 (1H. d, J IZHx, H&, 8.64 (HI. brd, endo H*, 
which c&peed to d, J I2Hx. on hndiatkn at H,. T 7.39). 

N-P~ylr~horyl-~azabkyclorobicrcro[3l.llocronr (7, RIsolPh). 
1096 I’d-c (nnu) vu suspdcd in I soh of 6, R=S&PU 
(S7ml)iaMd)H(211ml)mdtbcndxturr~a~rmdaH,11 
roomtemp.endpnumcuntilnptekeludcased(45mk).The 
soblw8s6tten?dendthe&IlventwulemWedinmceotoyWr 
solid (45 mr. 80%). m.p. 74-76. (lit‘. 7676’). which had idential 
spccmtom8utbaltic~of7.(R~Pb). 

N-P~~~~ml-2-otoMcJldo[3.2llocr-lc# (8, R-S&Ph) 
weaprep&ed-ei&rbysd&&~c&tyticre&tionot3. 
IR=SCbPh? or bv laductiw of this dimi 192mrl in YeOH 

withtbeexpecta?spwtnThiJanudbe-convaieddirectlyb-; 
(R=sozPh:25 w)uintbcDrmmtiwof6.(Ph)~ve.~ 
&Gi&identkalinlli~toto~ticsempkof7. 
(R-solh).‘ 

N-Ca~l-z~i[3.2.1]~0-3Cdiau (3. RCO$t). 
,4&nof9”(401)iuMeOH(220ml)weshmtedtotWfa 
12hrTln?aolvcatwaaremovedirrwnoxadtbeEsiduesvu 
dixtilkdtoyield8frrctioa,bp58urxto.smmH&esanoil 
~)01.7~).(POPDd:C.666;H.7.1;N.7.%.C,sH,~NOI~uirrr: ._ _. 
c. a7.0; R. 73; N. 7.6%j. m/r 179 (‘M+). .t: 1710;1660, 
162Ocm-‘: r (CDCh) 3.64 (1H. brd. J 8Hx. H.1.3.85 (IH. dxd. J 
6Hx end 3ii‘IQ 4-S (III; d&l, J 6Hz urd 3&. H,)). iti (1H; 1, 
J 7Hx, H,). 49l(lH. m. H,), 5.82 (w, q, J 7Hx, C&CH,. 7.28 
(IH. m. Hd, 8.28 (W. m. HI). 8.72 (3H. 1, J 7Az. CWHd. 

N - C-y - 2 - azab&yc/.o[3.2.1]oc10 - 3,6 - diau (3, 
R = C&Ye). 

Method A. A roln of 3. (R<O& 15I) in MeOH (8Oml) 
coa~NlOH(II)wubated~ndPxforZhr.Thssotnw 
conceotrudktuuno.dihuedwithwaW8odcxtnctedwith 
CHCl,.Tbeextrecbwaedrkd(NlpS03andthesolventwes 
removedi~1uzc~.Theruiduedktilkdet62-64’eodO.6mm~ 
to yield I cokurku oil, (10.1 g. 73%), (Popod: C, 65.0; H, 6.95; 
N. 8.65%. C&N& reqires: C, 65.45; H, 6.7; N, 8.5%), m/c I65 
@f+). Y= 1715, 1660, 1625cm-‘. v (CDCI,) 3.66 (IH. brd, J 
8Hx. H,). 3.81 (IH, dxd, J 6Hx end 2.5Hx&l, 452 (IH. dxd, J 
6Hr, end 2.5Hz H,), 4.83 (lH, 1, J SHx, H,). 4.96 (Ill. m, H,) 6.27 
(3H, 8. C&Me). 7.28 (IH, m. Ifs), 8.20 (2Jf. m, H,). 

M~B.Hatialr~ofJ.(R~:2001aS)ipMd)H 
(tOmI) amtein& KOH (35Oml) et reihu for 6Ohr gave on 
wart-up I4096 yield of the &love 3, (RdWe). 

N-Cuf~&oxy-2-ue6&yd0~2.1~-34~u (8, R=CO#e). 
Potusium uodkuboxykte (535 mg) wu ukkd to an icecookd 
ro~of3.~~e;460nl)k~H(~ml)uadaN2.~H 
(167~inlOmlMeOH)ay~totbcro$ova20rnin~ 
tbemixtlKewxsstirredlttrforrftnther4omin.The8olveat 
wmremovaihoucBodtbcraiducwuextnctedwith 
CHCl,.Theextrxctswesedrkd(Ne,SOJeadthesolveatwxs 
nmovedirrvocvoto~er~-C396nu.7~)twhicharu 
~et~md5mmHIurlip16d,~bydcon9H5% 
carbowu-2% KOH et 150’. (Fopad: C, 64.25; H, 8.0; N. 8.4 
$H&O, ru@m: C, 64.k H, 7.8; N. 8.4%); nJr 167 (IA+), 
V- 168501 ‘(NC!Wfe),r(CDCQ339end3352(1H,2xd,J 
7lix*H,iU horasn).4d0ad430(1H,2xt,J7Hx,H,iniamn~x, 
coorprinlto2xd,J7HxamdLbbnetH~,r7.6),5X2225.38 
(lH.~brbn.H,ahich~m~~~H,,~8.0).~ 
~ottbc’HNMR#pe&Um~ordtC&dbytbc 
#eoWnalkoaWkmxEdwesideautotIle~p8rtdtbe 
~(emp.~r(~+60C)3.~(1H,J~H34gl 
(IH. f J 7Hr. f&). 528 (tH. m, H’A6.28 (3FI. o, corys) 7.60 (lH, 
laH1),RO(th,dxdJ7Hz~l2Hz.adoH,,whicbcdlrprsdtod, 
J12HrolhrdhtartH,,rJ~U~lJ(ZH,m,rxo~+ao 

A~ofNIOH(i.RIin~.mlwrte;j~dQdbr~-ofi, 
(R-R lWn@ in CHCI, (50 ml) with rtirrkg. The soln wea 
cookd in en ice-b& emi lu!rbyl chkroformlte (282o& was 
~edova15mia.~snrwntinocdforl&It(rlodtbc 
54~Wldrcidimedwith6NHCl~dslirrsdforetqltha30minrt 
room temp. The mixtme wu extncted with CHCI, aad the 
combined extmcts was dIkd (Ne&). Tbc solvent wea 
removed in WCBO et room temp. to yield I y&w oil which 
pmified on prep&ive UC (m: 9CHCb I MeOH) u a iiquid, 
(I#lml.#)46)whichdirtilbd~~mdl3mmHI,punby 
&, (Fotmdz C. 64.5; H, 7.9; N. 8.4: C&N& reqires; C, 64.6; 
H, 711: N, 8.4%), I& 167 (M’) V= 16#)cm-’ (NC&Me) T 
(CDcl,)3.79(1H.dxdJ6Hr~3Hr,I4whicb~tod,J 
6Hx. 0’1 irredi&n et Hs c 730). 4.12 (lH, dxd, J 6Hx and 3H2, 
H,.ahichcdhoredto6J6Hz.oaimdirtioartH,,z5.08).5.OS 
(ii. bn, H,). 4.18 (1H. br, & H3.632 QH. s, &Mej; 6.93 
(IH, txd J 12Ht end 6Hx, ao H,, which cd&sat to 1. J l2& 
on irr&tkn at tndo H,, T 8.56). 7.30 (IH. q , H&8.09 (lH, m. 
H. shupeea on irmdi&a at HI, T 7.30), 8.25 (IH, m, QO H3, 
Rti (1H; d, J llHx, Ha), 8.56 (IH. q , cmfo H& 

N-Ca&mrdhox~-2-aubk~dorablndo3.2.Il~ cl. R-C(XMe). 
losbPdC(~mljwrarddebto;~oh;lof3,(R~qMe;lJI)in 
Md)H(lOOml)rodtbemixhrremrI~underHIuroom 
temp.eadpressurefor2deya.Tbesolnw8stiltaedandtbe 
solvent wu rrmoved h wcro to yield I tiqisoia which distilled et 
-95’ end 1.75mm Hg (1.13~ 75%), pure by glc. (Found: C, 
63.6; H, 8.0. N, 85: C,I&,N& requiresz C, 63.9; H, 8.9; N, 
8.3%), m/c 169 (M+), Y~Q 1674cm.’ (NCO&fe), c (CDCl3 
5.43 (1H. brs, HI), 6.13 (IH, br, endo H,). 6.36 (3H, s, CO$de). 
7.01 (lH, dxt, J 12Hr lad 6Hx, cxo H,). 7.36 (IH, bra, HI), 
8.3W.50 (8H. compkx). Redo&on of 8. (R-C&Me) for 3 lu by 
thislm!Ibodekoyi&kdtheeboveploduct. 

z~+~~ubbn~~~-2-all)o 
CtlrriQv kud (l2, X=OCH$H& R-H). The aldehyde l2. (X-0, 
R=H; 121)~~ upended in ~l&Jiol(13mf) with triechyl 
ortboformate(24rld)MdtlEmixtwew8sheatedat6@mltil 
homogeoeom, when pore-toloenuulphonk acid (2OOnu) wea 
edded.TberotDrrrbe&dtoldQfal.5hrandcooledNeOH 
(10)wesaddedeodthemixturewesthekeewithCHCl,.The 
qenicaoteweswa&dwcllwithwetermddrkd&SO~). 
Remonl oft& solvwt in MCW pve an oil which w&l chronn- 
tog&ed (SiW. Ektion with ether gxve x semi-solid (9.86. 
70%) which wes fmthcz pmitkd by p&e tic @ii, CHCl,). 
de 309 (M+), rp. 3Wcm-’ (NH), f (CDCI~ 2.10 end 2.44 
(5H. m, erometics). 4.18 (lH, dxt, J 6Hx aad Wx, okfioic). 4.54 
(lH, dxt, J 6Hx lad ZHx, okfink), 4.73 (1H, d, J 9Hx, NH. 
exchange&k in 40). 5.18 (1H. 1, J 6Hx, H,)), 5.64 (IH. m, H,), 
6.12 (4H. A& C&O), 7.31 (lH, q , II& 7.62 (lH, dxt, J 14Hx 
cod 7Hz, HI), 8.30 (W, t, J 7Hz, H&8.76 (1H. pent. HY). 

2~Phalyfs4’hor#am~ydopeiltflacua&fehyde ethyfme 
kete/ (l3). The ketxl l2 WXH$Hfi, R=H; 4 r) cod 10% Pd-C 
~ml)iaM~H(60ml)mer~inH21t100mtemp.~ 
pnuurenntilpptrlreofp,hrdcased(ca4br).Thcrotnwu 
5ttCdUldtkllthtCCOWClltntGdir,WCw,8dClKO~ 

gmphed (SioJ. JmiOa with beluuw ether (3: 2) pve an oil 
(3.1&77%)whkhwesfurthcrpmi6albyprepu&vetk(~: 
SCHClg 5M&H), m/e 311 (ar), V= 3345,3250cm- (NH), 
r(cDcU2lO~~(~,mMmrticr),J~(lH,~J~ 
H,), 6.16 (4H. A&, C&O), 6.40 (1H. m, H,), 7.54-9.0 (9H. ID). 

2-&ebicy&[3~l]o-&~e (ll), Ne (2.5g) wu edded in 
smelt pitea to I ~b’ of l3 (2.Od in rec.BuOH (2.5 mt) ovez 
I5minetmomtemp.endt&ractionwuhatedtordIu 
OV8l+lt.TlESOblVUWOkddihlMdtllW8MUld&idi6Cd 

with 5N HCL T&e mixtnre yu conceetreted k WCIO md 
extre&dwithCHCl,.Theeq~~~~hyawum&e&etimwith 
KOHequniextmctedwithCHC&.Tlmxekttaextrectswwe 
drisd(N~~~~tberolventwuremoV~hwcw,toyidd8 

yeJkwoil(35Ou@whicbsotidi6edoncoolkg.Asempkdis- 
tiItiq et room teatp. cod low pmsxure wu pme by tic. It 
decoq0eedetroomteq.butcouldbertoredet -7s.de109, 
.3 1663 cm-’ (WI), T (CDCI,) 24 (1H. kr, H3.5.88 (lH, 



96 P.B~uauuaL 

bn, HI). 7.M.8 (9H, q ). Tbc e rrmplc of imk (MM 
mrredueedwitbN~t4(100013in~~H(6ml)~room~. 
ovcrnhht~worlredpptoLivetbscrodc7.(R1H)whicbwu 
dktly treated witb p+yhadpbonyl &lo* sod NaOH eq u 
dwibedintbepnpvlhoaof6.(R-!QPb)above.Tbeuude 
pKlductwaspwi6edbyprepntivctlc(Si4;CHClj)eadrad 
identical spectra to ao anhatic sampk of 7. (‘R=SO#b)? A 
m.m.p. wea uodepreswd. 

2-Az&i9dop~llocto-z, 6-d&M hanu ammonia was 
puredmee of 12, WI&l1 (1~) & rnhyd 
&SO, (1.51) iu dty beazenc (5oml) for 3bl at ullL!klt temp. 
with atiniD& The ndxture w&s atered and the solvent wu 
RlDOVCdiRLUCUD8tbW~.tOrive8DIOdllCtWhiCJl.rlthauh 

H;i;3~((dxd,j6Hs~i7j~H31~~(dxd#ra;l275Hz 
H,). 4.24 (3. 5.66 (m), etc. Treatmat witb p&ayWpbonyi 
chloridc~kreulbowpveerPrllyieldof3,R~b). 

N-Methyf-2+za&ydo(3.21~-3, Cd&w (3, R-Me) 
M&xfA.AK!&lofmetbyhhe(4OOll@indrybazeDe 

(2ml)wasaddedovsr15miatortlupemion of Ii. Wkll 
(2OOrq)indrybaucne(3ad)atmomtc4np.Tknixlufcwu 
1tinedfofrf0tkr15Pdnmld6ttaed.Tbe8oiveatw8srcmovzd 
kwevortroomtcaap.toyLId3,(R-~)u~lmrhbleoil, 
(135 I& m/r 121 (IV). r(CLX&) 3.88 (dxd, MHz sod 3Hz, H& 
4.46 (& J 8Hz, HB). 4.80 (dxd. i 6Hz and 2.75Hz. H,)). 5.20 (t, J 
8Hz.a w3.622 (bn. HI). 752 b NMe) and other abtoruhmk 

M&ii B. A.& 0ij. (K-t&k; ii4 w in dry et&f (lo ml) 
wuddedtoaBtim4i atnpenhof LAHiQdrydk(Umn 
onderN~andatirringwaacontiuuedatmomtepq).overni&.l 
Rxcua LAH vu deeauyal by careful Mitim of 2N. NeOH 
aodthmixtluewunhe?edaodextlacawitbeaer.Tbe 
combhedctbaalLyerswYEedried(N~~endtbesolvalt 
mcnmovedkwcrotoyiddmoil(143ml)withthccpurc- 
tuiatic ‘H NMR ape&an of 3, (R=Me) above. Dhhnhon to 
moilm/r242,ocared~8tmomtemn. 

Method c. Mel (!2ni) wu uided to a sot0 of l2# 
IX=OCHEH,O. R=H: 1.5 R) in I : 1 ~pueoua MeOH f3OmlI 
contain& N&H (1.0-g) ii the react& vu athd i r&i 
temp. for 24lu ud extrxted with CH,C&. The extracts wae 
wssbedtidilHClmdbheemddGai(N&O~.Ranovelof 
tbesolventkmcmopveenoilwhicbwucJxomaogmpW 
(!xI& Fhtioo with beateas: etbar (1:3) pve u 
(XaH$H#. R-W; 86Opr) which waa furtba paSki by 
mwarative tk (!GOz:CHCb) de 182 (LI+-BUPb). r (CDCU 
iii md 2.44 (5H,_m, ui&tica), 4.i4 8nd 4.71 (2H, 2Koi 
okMa). 4.86 IlH. brt. Ha). 5.04 nod 553 (1H. 2xt. J 6Hz. HTL 

soorptioarulbow. 
CahMc r&c&M 4f the d&SC (3. B-Ye). The dime 3. 

lpcctroloopiauypole&~~pn;trMc,iFolmddc 
123.103661. C&N rap&a; 123.10479a); 0 (CDCl, at -403 3.84 
(IH,dxd,J6Hz~Wz,H3,4.14(lH.drdJ6Hz~Wz,H,). 
6.54 (IH, m, H,). 7.30 (1H. dxd, JlO and 5Hz. ado H3.7.47 (lH, 
bn, H,). 7.80 (IH. ad, J IOHz md 5Hz. ao H3.7.83 (3H, s, 

NMe). 8.27 (m, H. t o&ma). 8.40 (lH, d, JlOHr Hr), 8.70 (IH, 
aH3. 

~~B.KOHlq(0.756ia20mlH~)wu~torrohof 
6,(IbH;21lml)inMcOH~LOMMc?SO,(W~wu~ 
tot&mixtutewitbicecaokin6padaN~md~wen 
amtiIlm?dfor4deysetrwmtemp.ThrJmixtIuenremrded 
withCHCi,andtheex@actsmrsdkd(Na,!SO,).Removelof 
tbesokeathwcroyieldalmoil,parebyglc.withideatical 
~~thcuppple~by~A.~compo~ 
dimwiKdtomoilm/r246oa~atroomtalp. 

N-M&f-2-az&cydo[32.l]oct-~ (8, R-Me). A wln of 8, 
(R-Co#e; lllasr) io dry ether (IOml) vu added to a atiad 
WspauhofLAH(120mg)indlyetbst(2omI)uldtheruiua 
aysthdIttoomtaatp.naderN~for17br.ExcusLAHwu 
~~ycdbyantulrdditionofZN4KOH.abawrs~ 
uldtlleetbaallByarraedrial&!3O&neaolvcatwrc 
WOVCdiRCWO8t2fftO$dd8pkOil,fXlOml).lllhUU 

vaytlna&bkdimairiqleVca8t-~,m/r246~(’.dimsr)8nd 

scvarlntitaWQe~mobt8inOoodIpeclr4r(CDc~ 

-WC) 4.47 (lH, d, J 7Hr, H,), 5.47 (lH, txd, J 7Hz and wt, 
Ha,). 6.44 (IH. m, HI). 6.71 (1H. m, HI). 7.48 QH. I, NW. 
7.67 - 8.10 (complex). 

N-Bhyf-2-aubkydo[31.I]octa-3. Cd&w (3. R=Rt). A soln of 
anbyd ethyhmiw (45ny) in dry beawne (2lpr) vu ulded 
dmpwiIeovaI5aiatorlurpm& coatrisinl [r, (x=Qsll 
(1mpY)mdrnbYdwch(2ooarl)~Qy-w~.~ 
fationwasatkal8troomtemp.nntiitberO.84doubktbad 
gone horn the ‘H NMR npechum (ca OJhr). The sohi wu 
6itaed8ndtbesolvcatremowdhwcmoba eaoil(la8m& 
95% 

CM& 
(Faladz m/c 135.1645&5. C&N sl . 135.101794), 

I- MOcm-‘. T (Ccl,) 4.15 (1 H. dxd, J 6Hz and 2Hz. H& 
49 (IH, d, J 7.5 Hz, Ii,). 5.02 (IS. dxd, J 6Ez aad 2JHs H& 
5.51 (IH, brt, 1 7.5H2, H3, 6.22 (1H. ba HIA 6.8 (ZH, e 
W&H&758 (1H. m, Ha. 8.91 (3H. t, CHfH3 for (3, R=Rt) 

(XiNEt). Iii d&c form 3 &a in excui. il&m&-in &XI,. i 
simihr$pecmImwuobbipcdexcepttb8tt&ti~(R-Et):2, 
(X=NEt) vld 2: 3. 

N-t-Bmtyf-2+zukydo[3~1~-3, 6-dh (3, Rd-Bu). t- 
Butyhm&(135ml)wndbsdrbriytor ~c=taidl 
(Xlo~lCLooPl)~mmf~*~-oml)~ 
themlxtmrew&astiTmdrtNmmtanp.for2.5hfndBltmad.The 
eofveatrureuwedh#cu,to~iveudJ(26Omg,8l%A~ 
m/c lU3.136W. G&N rsollier: 1@3.l3@93k r(CCW 4.18 (1H. 

+bue-&.resqmnkdbypapntive~oa9ft~~ 
IO%KOHatlWCeadtheeecadfracthwurliqtdd@oaad: 
m!c 167.167467. C,,Ha,N rqoires: 167.167391), T (CC&) 6.57 
(lH, bra, H,). 7.U (la. dxd, J 6Hz aad IOHZ, ado HI). 7.57 (IH, 
ad, J 1OHz awl 5Hz. ao H,). 7.83 (1H. m, Hs). 8.41-880 (8H, 
complex). 8.97 (9H. 8. C&h 

7hutma of the d&hnl k (x=O)sll with Hd and 
acetyf&hoj-t~p&int:Oesi&iH~-endkCt=-Jmul- 
tanauly pened into RtOH (Mod) et Q and a so4 of 12, 
(X-O)sl] (5OOnu) in RtOH (5 a@ vmt uldcd dmpwise over 
10oinwith8tirr&.stiniQgwucoahalf0r30mioetQ,tbe 
prsllp@iawerebkcom#cted8odtlwadxturewudilotaiwitb 
cHch(im~8drubcdrithwrter.~orpnich~ru 
drkd(N&so~uldtbesolveatwulemovoikmlcwtosiveM 
dl(300ml)WbkblVNpllrebytkrJe1580.sc,2505Cm-’ 
(SH). i (CLZQ 4.37 (2H. a, obBai& 5.46 (ZII. m. HI WI H3, 
6.78 (lH, m, H3, 720-8.30 OH. 3. More cowmtmM aolas 
gWG~pR?dlEtWithbWliddCdrpectnbutwahd~2M 

00. 

Tbeproduct(25Omg)nudiuolvedinanhydpyidhe~m0 



withA~Qml)mdkftforllhrUroom~.The~~~ 
x&led to water xnd extracted with CHCI,. The CXtrBctx were drkd 
(Na$3o~andthcsohfcn1waxrcmovcdfnwcMotoyiddr 
product (138mg) which was put&d by prcpantive tk (m: 
CHCI,). m/r 200 (M’), r3 1689cm-’ (SCGCHI). T (CDCU 
4.32 (ZH. s. okthics), 5.42 (2H. m, H, aad H1). 6.80 (IH. bnn. 
HJ. 7.14-8a (5H. conmkx). 7.76 (3H. a. CGCHJ. _.. 

2-77iabky&[3.i.l]o&&&(l9); cofilpoad -i61C” (57 In& 
was dis.wlvvd McGH (1Oml) with potushm axodkahxykte 
(17Smg). AcOH (55mg in 3ml MeOH) wu added to the ice 
cookd surpensioa over 5miu ue&r N1 and ~irriag was 
contiDuedforlhru(rlad2hrumomttmp.Tbc~au~ 
rctnovcd k wcuo md the residue was extnccd with CHCI,. The 
extracts were drkd (N&SQ 8nd the aolvcnt w8a nmovd in 
wcu,toyiddryelbwoil(38~~%)whicbwuplnidsdbylk 
(Si&. bcxanc). The pnaduct wu pure by gk (Found: m/r 
126.050379. C,H,,!Z requirexz 126.05@20). T (CD&), 4.16 (2H, 
brd. okihics). 6.79 (IH, m, H,). 757 (IH, m, Hs). 7X-7.80 (6H. 
complex m). 

2-7X&cycb[3.2.l]octu~ (26). The dial 2l’ @.ll& in dry THF 
(mml)~ddedovaI5mintorrtimdrolnofPBr~Q.OI)ia 
&etbu(mml).sth+~~titdu~temp.i0ri& 
xndtbemixturcwxsaddedto1O%N@&aq(25ml)aadex- 
tlBCtdWitbCtk.TkCXbCtXWkTCdIiCd(N@O~8ldtbG 

sohmtwasnnKlv~bMcllotogiveXlloilvhicb~u 

88-W and 0.4 mm Hg (2.9 g 84%). pure by tk (Si&: CHCl& m/r 
177.175 (M+-Br). r (CDCI~ 5.64 (IH, m, H,), 6.56 (2H, q. J 7Hx. 
H,), 7.96 (5H, compkx m). Thix dii (7OOml) wu dis- 
~~cdinEtOH~thNa~.9H~(l3d.Tbemixcluemrrtined 
u room temp. for 3 dxyr and the solvent was removed k memo. 
TlIcrcsiduewaadihItcdwithwUer8odthercud&anpanioll 
was exbactul with CHCI,. ti extracta wezc dtkd (Na#O,) and 
theaolvaltw8srcmovfdkoacvotogiverp&mctwhicb 
distiikdrt~md8mmHginrsbortpatbapp&us.Tbc 
pmduct(5%)wasrcoburkMscr&olididcntimlinaurapectx 
withanxutbenticxampkfromInniankaro&oil.’~ 
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